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1. Introduction 
As is well known, Sn02，司wide band gap semiconductor, is physically and chemically stable 
and it has been most extensively studied as a gas sensing material. Ti02 is also a physically and 
chemically stable wide band gap semiconductor. Although Ti02 has been studied as a gas sensing 
material similarly to Sn02, the investigation of this material has not been sufficient. In this study, to 
explore t�e performance of this material, we investigated the formation of Ti02 nanoparticles by gas 
evaporation. In the gas evaporation adopted here, a Ti wire as a raw material of Ti02 itself plays the 
role of heater through which an elec仕ic current flows. This method, which has been adopted for 
making tungsten oxide nanoparticles by a few research groups, was first applied in this study to a 
material other than旬ngsten oxide. The detail of this method as well as the s仕UC旬re of the obtained 
Ti02 nanoparticles is reported below. 
2. Experimental procedure 
A schematic diagram of the app訂atus used for the formation of Ti02 nanop訂ticles is shown in 
Fig. 1. A spiral Ti filament made of a Ti wire 0.5 mm in diameter, 150 mm in length, and 99.9% in 
purity was used as a raw material. 
After the chamber was evacuated to 2× 
10・3 Pa, oxygen gas was introduced into the 
chamber to obtain a prescribed pressure of 2, 10 
and 20kPa. Then, an electric voltage was applied to 
the Ti filament to make the filament redheated. Half 
an hoぽlater, Ti02 nanop訂tides were deposited on 
the substrate placed at a position 180 mm over the 
Ti filaments. 
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Fig. 1. Apparatus for forming Ti02 
nan op訂ticl es. 
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The s廿ucture of the particles deposited on the substrate was investigated using an X-ray 
dif丑actometer (XRD) with Cu kα radiation and a scanning electron microscope (FE-SEM). 
3. Results· and discussion 
According to XRD, the nanoarticles obtained mainly consisted of Ti02 with anatase s仕UC印re
and inclueded a small amount of Ti02 with rutile struc仕ure.
SEM images of Ti02 nanoparticles deposited on a substrate at di百erent pressures are 
represented in Fig. 2. The upper figures, showing images at a low magnification, suggest that the 
quantity of Ti02 nanoparticles deposited on a unit area of the substrate increases with increasing 
oxygen pressure. The particle size increases as the oxygen pressure increases. Average sizes of the 
particles 訂e 32 nm, 35 nm, and 44 nm for the pressures of 2, 10, and 20 kPa, respectively. This 
increase in both the p訂ticle size and the quantity of the product with increasing pressure is probably 
caused by the higher temperature and the smaller width of the metal vapor s仕e出n emitted upward 
合om the Ti filament. 
We are going to evaluate the hydrogen-gas sensing properties of the sensors made of these 
nanoparticles in the m紅白旬re.
Fig. 2. SEM images of the nanoparticles deposited at various oxygen pressures. (a) 2 kP, 
(b) 10 kPa, and (c) 20 kPa. 
